Involvement of peripherally released substance P and calcitonin gene-related peptide in mediating mechanical hyperalgesia in a traumatic neuropathy model of the rat.
We hypothesized that neuropeptides released from the peripheral terminals of primary afferents play an important role in mechanical hyperalgesia after peripheral nerve injury. Nerve injury was performed on rats with lumbar 5 spinal nerve lesion (L5 SNL), which was preceded by L5 dorsal rhizotomy (L5 DR) to avoid the potential central effects induced by L5 SNL through the L5 dorsal root. L5 DR produced a short-lasting (<6 days) decrease in paw withdrawal threshold (PWT) while the following L5 SNL produced a persistent (>42 days) PWT decrease. When intraplantar injection to the affected hind paw was given immediately before L5 SNL, antagonists for both neurokinin 1 (NK1) and calcitonin gene-related peptide 1 (CGRP1) receptors delayed the onset of the PWT decrease for 2-4 days. However, when the same injection was given after L5 SNL, CGRP1, but not NK1, receptor antagonist reversed the decreased PWT for 105 min. It is suggested that peripherally released neuropeptides contribute to the generation of neuropathic pain, with substance P and CGRP contributing to its induction phase, but only CGRP to its maintenance phase.